INTRODUCTION
Diabetes mellitus (DM) is one of the most common chronic metabolic diseases, which is on the rise globally. [1] [2] [3] The DM prevalence for all age groups worldwide was estimated to be 2.8% in 2000 and projected to be 4.4% by 2030. During this period, the total number of people with DM is expected to rise from 171 million to 366 million. 4) Several explanations have been provided for the increase in DM-prevalence, such as population growth, aging, urbanization, increasing obesity prevalence, and physical inactivity. 5) Diabetes poses a challenge not only to those living with the disease, 6 ) but also to their families, communities, and the health care system. [7] [8] [9] Monitoring the DM prevalence and incidence trend is important for assessing the national burden of the disease to describe the impact of risk factors, develop interventions, and project needs for future health services. 4, 10) The states in the Co-operation Council for the Arab States of the Gulf (GCC) have some of the highest rates of type 2 DM in the world. Five of the International Diabetes Federation's top ten countries for DM prevalence in 2011 and projected prevalence in 2030 are in this region.
11) The recent and rapid socioeconomic development of the GCC countries has been associated with this rising prevalence. 12) According to the International Diabetes Federation, the number of people with DM in its Middle East-North Africa region will increase to 83% by 2030. 11) In the United Arab Emirates (UAE), the DM prevalence has reached 24% and 17.4% among citizens and expatriates, 13) respectively. The DM prevalence in the UAE was ranked to be the 2nd highest in the world (19.5%) in 2007, and the expected prevalence for 2025 is 21.9%.
12) The UAE has developed a National Diabetes Care Continuum program with guidelines to combat this disease. 13) Based on a population study conducted in Al Ain, in the UAE, the age-standardized prevalence rates for DM (diagnosed and undiagnosed) and pre-diabetes among people aged 30-64 years were 29.0% and 24.2%, respectively. 14) No published data are available about the age-standardized incidence rates of DM in the UAE. Such data are important, because information on incidence will help plan specific preventive and control strategies, and will enhance our knowledge about the profile of this disease in the UAE. Therefore, this study was conducted to determine the age and gender specific incidence rate of DM among nationals in Ajman Medical District in 2010.
METHODS
The study population consisted of Emirati residents of Ajman, UAE. The total population of Ajman, UAE as per 2005 census was 206,997 (men, 131,684; women, 75,313). Among this, 39,231 were Emiratis (men, 20,155; women, 19,076) and the remaining were other nationals (11,529 males and 56,237 females). Participants of both genders and all ages were represented in this study population. The age and gender distribution of the Ajman population (estimated for 2010 using the geometric growth method) is shown in Table 1 . All participants diagnosed with DM during 2010 were studied using a retrospective cohort approach. Health care services for the target population were mainly provided through 5 primary healthcare centers and 2 general hospitals (Sheikh Khalifa Hospital and GMC Hospital, Ajman) in Ajman during the study period, and most of the diabetic patients were presumed to be managed at these sites.
The data were collected by using a proforma that was prepared by the team of investigators. The draft proforma was pilot tested and then finalized. Every copy of the research proforma was allocated a code number to identify the primary health care center. The pro forma consisted of the domains, such as socio-demographic characteristics, clinical data, biochemical parameters, and mode of management. The Emirates or health insurance identification number of the nationals and expatriates were recorded to eliminate duplication.
Approval from the ethics and research committees of Gulf Medical University and Ministry of Health was obtained before commencing this study, and a prior approval was sought from the director of Ajman Medical District to conduct the study at primary health care centers (PHC). Participants were not identified by their names, and any information that could reveal the identity of the subjects was not recorded on the proforma. Furthermore, confidentiality of the research data was maintained and anonymity was preserved. Confidentiality was maintained by maintaining all research documents at the statistical support facility for 3 years, and only the researchers, ethics and research committee members, and statistical support facility members had access to the data with appropriate regulatory sight. Any information that can be used to reveal the identity of a participant will not be included in any publications or presentations. The data were analyzed in total. Case abstracting was performed by a research assistant trained in data collection. Cases of DM were documented retrospectively by studying the medical records from January 1, 2010 to December 31, 2010. Incident cases were collected by assessing the date of diagnosis. The cases diagnosed for the first time during the study period were included as incident cases.
The following diagnostic criteria were used: (1) Diabetes was defined as a fasting plasma glucose (FPG) concentration of ≥ 126 mg/dL or previous first diagnosis of DM within the same time period. Impaired fasting glucose and normoglycemia were defined as a FPG concentration of 110-126 mg/dL and < 110 mg/dL, respectively; 13) (2) When criterion (1) was not met, we relied on the notes written by doctors elsewhere given that the first diagnosis by the other physician was within the same time period.
Data files that fed into the Excel ver. 2010 spreadsheet were transformed to IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA) for statistical analysis. The crude and specific incidence rates were calculated. The incidence rate was presented for different age groups (i.e., 5-year intervals), and confidence intervals for the proportions were estimated.
The crude incidence rates were calculated by considering the population of Ajman in 2010 and newly diagnosed DM cases. The DM cases and total population were arranged into different age groups with 5-year intervals to separately calculate age specific DM incidence rates for men and women.
RESULTS
A total of 158 new DM cases were diagnosed during 2010; 102 of these cases were Emiratis residents and the remaining cases were other nationalities. Among the 102 Emiratis cases, there was only 1 type 1 DM case, and the remaining 101 type 2 DM cases were included in the estimation of incidence rate. The age range was 23-78 years.
The overall incidence rate of DM cases observed among those aged ≥ 20 years was 4.8/1,000 person-years (PY). In the present study, 35 patients (34.7%) were men and 66 patients (65.3%) were women, indicating female predominance. The gender specific incidence rate was 3.3/1,000 PY for men and 6.3/1,000 PY for women. The age specific incidence rate for men and women are shown in Figure 1 . The incidence rates in men and women were almost similar until the age of 39 years.
However, women who were ≥ 40 years showed a higher incidence rate than men. The highest incidence rate for both genders (men, 23.4/1,000 PY; women, 32.4/1,000 PY) was observed in the 55-59 years age group, and then a downward trend was observed.
DISCUSSION
In this study, we evaluated the incidence of DM among Emirati residents because they constitute a more stable population than expatriates. Future studies involving this population will reflect changes in the epidemiology of this problem that can be linked to lifestyle, socioeconomic, or health service factors.
According to the present study, a similar type 2 DM incidence were observed both among Emirati men and women in Ajman, UAE in the age group of 20-39 years, and a female preponderance in the incidence rate of DM in the later age groups. The incidence of DM was 4.4/1,000 PY in 2005 according to a study from the United Kingdom (UK).
15) The crude incidence rate of type 2 DM was 515/100,000 (or 5.15/1,000 PY) in 2010 based on more recent data from the UK. 16) According to this study, the incidence of DM increased with age, and was similar among men and women up to 40 years of age. After 40 years of age, men had a higher incidence rate of DM than women. The gender specific incidence rate for men and women was 4.86/1,000 PY and 4.31/1,000 PY, respectively. 15) An overall DM incidence rate of 10/1,000 PY with a male predominance was observed in a study from the United States of America; using data from the New York City Community Health Survey, the incidence rates were 11/1,000 PY and 9/1,000 PY in 2008 for men and women, respectively.
17) The overall incidence of DM was 6.3/1,000 PY in 2011 based on the report, "Diabetes in Canada, " and a male predominance was observed in the gender-specific rates (6.8/1,000 PY in men compared to 5.7/1,000 PY in women in the year 2009). 18) A cohort study conducted over a period of 2000-2009 reported an overall incidence rate of DM in China was 9.5/1,000 PY with a male predominance (11% men vs. 6.2% women). 19) According to a previous study in , the overall (20-79 years of age) incidence rate of DM in Taiwan was 11.6/1,000 PY. 20) In a report from Sweden, 21) the incidence rate (20-100 years of age) in men and women were nearly similar (3.92/1,000 PY and 3.64/1,000 PY in men and women, respectively). The comparison of crude incidence rates in different countries is provided in Figure 2 .
An age-wise increasing trend in the age specific rates of DM was observed for both men and women in Sweden. However, only the 10-year age specific incidence rate was available, and the highest rate was observed in the 70-79 years age group (9.94/1,000 PY and 7.77/1,000 PY for men and women, respectively. The age specific incidence rates of DM were 0.20, 0.54, 2.37, 4.68, and 7.46/1,000 PY for men and 0.29, 0.70, 1.71, 3.57, and 6.51/1,000 PY for women in the 20-29, 30-39, 40-49, 50-59, and 60-69 years age groups, respectively.
21) The age specific incidence rate of DM in Canada was comparable with the present findings (Figures 3, 4) . The rate of DM was almost similar at the age of 40 years in the present study. The peak incidence rate of DM was observed in the 55-59 years age group and then a downward trend in the incidence rate of DM was observed. In Canada, a steady increase in the incidence rate of DM was observed with increasing age, and the incidence rate in women was much higher in Ajman than in Canada. A variation in the DM epidemiological pattern was observed in the available data in developing compared to developed countries. According to the present study, DM appears to affect mostly younger participants (range, 44-64 years), while in developing countries, the majority of diabetic patients were > 64 years of age.
4) The higher incidence rate of DM observed among women compared to men after the age of 40 years in this study was incompatible with data from the UK. A further study is needed to investigate the possible related factors (i.e., hormonal, dietary, lifestyle, and social factors) that can restrict the physical activity of older women. Both men and women have a nearly similar global prevalence of DM with slightly higher rates in men < 60 years of age and women at older age, greater than 60 years. 4) It is worth noting that, according to the International Diabetes Federation, 7) the estimated percentage of undiagnosed diabetic patients in Middle-Eastern high-income countries (i.e., UAE) was 40.6% in the year 2011. Therefore, the actual incidence of DM is about 40% higher than what was observed in this study. An important finding in this study was that the incidence of DM started to increase after the age of 30 years, which implies that earlier screening, rather than the currently recommended screening at 45 years of age for people without risk factors by the American Diabetic Association, 22) is necessary for this disease in the UAE. In this study, we have provided evidence to support recommendations by the UAE National Diabetes Committee, 13) which is included in the Periodic Health Check Up Program 23) to start screening for DM in all individuals in the UAE at the age of ≥ 30 years. Other researchers 24) from the UAE explored the need for such a modification to the current American Diabetes Association guidelines based on their finding of a low prevalence rate of undiagnosed DM (1.5%) among low risk individuals (age, < 45 years; body mass index, < 25 kg/m 2 ). Certainly, the final decision about the age to initiate screening for DM is affected by cost-effectiveness and health system capacity factors in addition to the incidence/prevalence of the disease. 25) We recommend future studies to be conducted in these areas.
Limitations
The incident cases of DM were collected from 5 PHCs at Shaikh Khalifa Hospital and Gulf Medical College Hospital in Ajman, UAE. It is possible that the incidence rate of DM was underestimated in this study because Emirati residents at other hospitals were not considered. Even with this limitation, we can conclude that the incidence rate of DM was higher than in the UK and Sweden.
Conclusions
The highest incidence rate of DM was observed in the 55-59 year age group (men, 23.4/1,000 PY; women, 32.4/1,000 PY). The incidence rate among men was much lower than in women in the > 59 years age groups.
